178 


rt±- 
: P< 1 > 


58 6 M 


Sigeru Daigobo* : Endophytic fungi in the gametophyte 
of Botrychium multifidum 

s'-TV 9 t:f! ( Botrychium ) ’> % C t it, Hoffmeister 

(1855), Jeffrey (1897), Bruchmann (1906) & < A S „ 

Jeffrey (1897) it* - '7 / -*>7- v 9 V ( B. virginianum) 0|*]^hlifiC'Ol,'''t, Pythium 
t Completoria E$iM=fL, Campbell (1911) it''A 7 

9 iPM'&ISis y iC-ob'-V, 9 3-* tig (Peronosporales) 

HE (1956) %9*9 9 ^ 7 9 fcf <hA;*-'-'*- 7 9 fcT (5. japonicum) 
0fitli»93-i k*@<0lt^5C h^rllzn^L, Burgeff (1938) © Thamniscophagie 
mycorhiza type 0, Kelley (1950) €> Vesicular arbuscular mycorhiza type 
h.y^<X\^ 0 —A, Bass-Becking (1921) htWM<P> '"-P 9 9 G'Jg©®^#:© 
ISlPfAib, a ^ t* ^ i bt West (1917) ieiot: 

$Rpfc? fitc'r * V g (Mucorales) <D Stygeosporium marattiacearum fc t 7 Ifl 7c Ji<! 
AAS h®n L L"Cl'2) 0 47c, Campbell (1907) y f4“C©iif^ Bruchmann 

(1910) PjOb * *V * X9f4'9^'t:'0®f^r i I), £©i5&E$ft^«D^J&s 
ff03~6|illfc^j; DtAl, MoftAAAcWfilPlf£it£;ft7'it4 oT L 
4 $ C kfi'fymbitiXio 0, Whittier (1972), Gifford & Brandon (1978) 0«t77 
h'SfiMAoiMiolgf, a Itiislttiottfj: LmEffi 

tO^f-79 7c 

A7t <,#^©^< y,fo 

AAtAS#rAl&7j;E©Kii4 7c7i;0 o 47c, c 5 L7cft£ffl©f^©# < it, )£$& 

L'CfB®£;HSl?[|7e4HAs Campbell (1908) ( Ophioglossum ) ®{^ 

D^TeftAASC AA#JtL, 2ttfel±0®^fi^-tSnTtgtt%^W“tS^ 
Te&S h®JoJxS 0 

ftJ$|j (Ain ft 1979) ^ty9t'It'7^t7 9t' (B. multifidum ) ©j® 

* Institute of Biological Sciences, University of Tsukuba, Ibaraki 305. 

** st'iS*¥ *¥**3»-te>*-W$t«tt69*. 


— 18 — 



June 1983 


Journ. Jap. Bot. Vol. 58 No. 6 


179 


L/C-'* 7~7 a yty] Jti£}c J; 1 ^ >1 y k7 r T' 1 '1 — Lfc 7 ” w« -7 — 1 

LtffiV'fCo ft&ic, /A'* ;V7/vft KHI^L, Epon 812 

=¥ J; L, 1 i> V 7’^-Ml Lie 4o^, #rJt 

i§», 8®#glbtf, l©»#-5 7jctfll, '« 

S^.'C'ig^L, fcBULfclt© ^ p- — ^> 

St^H 0.2-0.5 mm SUHfrrttfit*, 

MF2^Pit< (il^liofflJSf'JI!:, Fig. 2-1 <D Z. *>ts: Mo 

x*y 7 * i F° >; - y-x:m&^%kt < 0 , i>< o-U£ 

7£ *9, 'FIUJJFI/^ b°Lib-r>~C ffiM't'%o 1-2 /um “C'PBMiilSfe E> 

< *9 (Fig. la), 

£ & < feZMfati'fcZo 



Fig. 1. Mycelia in a mature gametophyte. a. Primary endophyte, b. Secodary infector. 
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0. 5-3 mm < ^V'©-^^'BMBffrU*. LMiU* 
±j&©^fe©fi&^ Fig. lb, Fig. 2-2 0 X 5 &igjft)&M£§&S;hSo £©®&fis§M&' 
3mm&±©j£$L;fcEte#^i«^£*©ffi#K:#:£L, 

>=¥'>’; vfc.£ 9, 3-4 ^m “C Fig. 2-2 0®r® (&P) 

i 5riw<, t^rPSS^©fl|jg^e>ixSo Uifli^SU ttc, 

< i'b^o-C|ttrfi:5 404#< , Fig. 2-3 ©«£$& 

©stttt^jfrtSo -^<0 5**ji#< 

£41$ 15-30 ^m l:'ip@^4)2) 0 C0|II#Jt Fig. 2-4 0 X 5 bftA L"Cl' 

tixK- Fig. 2-5 0cftl) 0 X 5 

3mm U±0)^fiLfcK®g'l:4t, Fig. 2-6 0 £ 5 faH#; 4ffc# < 0 

£ < . ®$1T 2^m |tJ^“t:'--T 1 A ■> 'J vT?«fenfe 

t 0, FTO-HTO0 4 ©a» S 

4tc, 8 mm |ij t0E|^0«t 

it, Fig. 2-7 01 $&*;* ljum &T©iifflV'®jfej& s JLe>*iS £ £©B&M: 

£tfe>K:#&L, rt^STO0%o^tfc*-t-5o ®CT 5 &^0M'KfP!#:r4t, 
Fig. 2-8 0 i 5fe'J'ffi^©4©%tixKi^P>^iSo £©®tigMB#©^tMJS®i-0 
#< i 5 fr®*)&M^SS*LS)&s M^©S^»iMb 

36»“C»iZ£V'o 

Sfi#^^e)0l0^M©g^ Tab. 1 

1 ~ 3 itZb-Fb 1mm, 1.5 mm, 3 mm 0 ^ 
fffl^'^ > lt7 , 'cJ:b6£0^^ : l'Ef^ft't:'^) 0 , 4 ~ 7 it .-?:h 4 mm, 5 mm, 8 mm, 10 mm 
OlllfcSWIt, 8nx < ^LtcM=F{£&^tf, 

't'CKMtf<-fhfrji>>otzEi1R#-e&Zo &*>% l0iS}co^t©ii}il4ilU){- 

3 mm feds 4 mm U 

_h0^|pmi^)^;f|:0Efr®i# : ^ : 'bitl'< 0d^0®d'^^|$4tfvi o Tab. 1 ic.^ LfcfiA~ 

Sii 3 p - — ©ttlaJ&'b—150^30^ L/c 0 No. 8 0 ^^ < ~f bbt, 

2 g 0 ±JI1§ A Jvfco 

Ef^ft0^^lx:P®4rJio'T:-?r0i*i^H0^i^ia^L7t|g||, Kfii^0®S0S: 
PS*'feF'3^i“5®0fifeKi, M^0SfSft:rit 2»cft XLtcl' < ofa<DMi'Mbh 
tc 0 Bruchmann (1906), Campbell 
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(1922) bO'^-r v =7 0, Campbell(1907) 

o-ttx'jios^ot , <WrftAL^| ) 5®^HIiaL'a'5 0 itz, c 
©1®&0F%1"SM30^«. Fig. 2-1, n 0 i 5 £ ii'b, U©!! 

jci^fe©^, Jeffrey (1897), Campbell (1921) 

bom^^bfrZ>M&h i <Ux& 0, #t 7 c<b0 

Mffl (1956) / '^9 ? k'OS1Bft^'-''COS§t? 1 C0ft&i±$0iifeffe 

^0-g^ i J; < o^”e* 0, 

i#^L”Cl'So Lj&»L/£j&*»b, 

gicifru*, »0fe, ffiS©Rm H^H©^3ii0!l4*:iXb, EM 

oW«i'5^5ix5lfeltto®l <F - ©*i'?&fe©® jfe <bt£BiJ©^'C& 0 , 
i'>|ottIW^4ot^, 2^MAlfci'e|,s 0 toi 

5 & 2$:(F)41g0ttAl£, < ilkj-i, 

0, ®0A v H^!it0lnll%T0c: 

tl'So 

400®t troEM*' btim^Sgt?£ft A oft D 

i © i ); ^ iftff ' c k^m^-fbo &W&r> 

bm' < k 

iW&zfTfrHrm'&i'#*, 4i'EMfa44< 


Tab. 1. Fungi isolated from Botrychium multifidum gametophyte. 


Gametophyte No. 

1 2 3 4 5 6 7 8 

Number of sections 

4 5 3 5 7 12 16 6 

Number of sections from which fungi 
were isolated 

, 

00047656 

Sterile mycelium A 

4 7 

B 

5 

C 

1 

D 

3 

E 

1 

F 

1 

Unidentified 

1 

Fusarium sp. 

5 

Gliocladium roseum 

3 
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LX gfclRMt&OSZMftX'iZ, 2<kffi£t;M ( V{S :«£ < 
t*^J£LXL % 0 

thbZKfotz*), 

fii'fco tfc, m©# 

m^WzEx^i oib^i'fc^i'fco i tjoCw&'fc>©f»iS&^'tSo 


Summary 

Endophytic fungi in the gametophyte of Botrychium multifidium were mor¬ 
phologically studied. In young stages of the gametophyte, colorless mycelia were 
observed in the form of a tangled mass. The hyphae of the massive mycelium 
were 1-2 pm thick, sometimes elongated and formed irregular aseptate branches. 
In the mature gametophyte, brown thick-walled hyphae were observed along 
with the primary endophytes. The hyphae were 3-4 pm thick, branched fre¬ 
quently and bore spherical or ovoid vesicles 15-30 pm at the tips. 

Several investigators have observed similar endophytic fungi in Botorychium 
gametophytes and pointed out the vesicle as an important characteristic. In B. 
multifidum, however, the brown vesicle-tipped hypha is evidently a different 
fungus from the primary infector observed in the young gametophyte stages. 
In most cases, these hyphae probably enter- through the broken rhizoids of the 
gametophyte. 

Several additional fungi were often observed in the older stages of the 
gametophyte. They seem to be carried by the secondary infection. The idea 
that these fungi are indeed secondary infections is supported by the fact that 
only isolates from mature gametophytes could be successfully cultured. 
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OPedicularis corymbosa Prain IT IE (lining WO Takasi Yamazaki : 

Correction on the Latin name of Pedicularis corymbosa Prain 

$^ 15 Xic^g|g LA: Pedicularis corymbosa P. evrardii Bonati 

5 i. 5 tc.fi 

lE-t&o 

Pedicularis evrardii Bonati in Bull. Sco. Bot. Genev. ser. II, 15: 113 (1924). 
Pedicularis shanensis Yamazaki var. evrardii (Bonati) Yamazaki in Journ. 
Jap. Bot. 58: 15 (1983), nom. superfl. 
var. shanensis Yamazaki, nom. nov. 

Pedicularis corymbosa Prain in Journ. As. Soc. Bengar. 58: 277 (1889), non 
Pallas 1823— Pedicularis shanensis Yamazaki in Journ. Jap. Bot. 58: 15 (1983), 
nom. superfl. 
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